ABSTRACT
INTRODUCTION
The disease Alternaria brown spot (ABS) was first described in 1903 in Australia (10) , where it was found infecting tangerines and their hybrids, in leaves, twigs, and immature fruit, causing decrease in yield and commercial value of fruits (17) . Besides the fruit damages, this disease can also cause intense leaf fall, drought of branches and premature fruit drop from plants. In The genetic variability of this pathogen is scarcely explored, constituting an important subject to be evaluated due to the persistence of this disease in the citrus orchards.
Molecular techniques based in DNA markers, such as the random amplified polymorphic DNA (RAPD) (2, 23) and the amplified fragment length polymorphism (AFLP) (18, 21) , are very informative and cost-effective approaches for assessing genetic diversity of a wide range of fungi, such as Agaricus blazei (6) , Alternaria species (1, 3, 9) , Erythricium salmonicolor (19) , Lactobacillus (20) , Metharizium anisopliae (8) , and Trypanosoma (13) . The main advantage of such techniques over the one-gene based assessment is the genome-wide biodiversity which does not require prior availability of sequences on databases and are therefore readily applicable to any organism. However, while RAPD relies on the use of a single primer for PCR at low stringency, in a simple, fast and little DNA amount requiring, the AFLP is a DNA profiling technique based on the amplification of restriction fragments by PCR and further detection of a large numbers of informative bands on the DNA polymorphisms.
The AFLP reliability results from the combination of both intrinsic features: the restriction enzyme digestion and the robustness of high stringency PCR (13) .
In the present work, it is presented data in order to supply information about the genetic variability found in the population of pathogenic A. alternata and related species, based on the application of two techniques, RAPD and AFLP. Additionally to the genetic variability of the targeted population, the efficacy and the drawbacks of each technique are discussed.
MATERIAL AND METHODS

Brazilian fungal isolates cultivation and DNA extraction
A total of twenty-eight Alternaria spp. isolates were collected from different plant tissues (leafs, fruits and branches), collected from cultivated tangerine and lemons in orchards located in three Brazilian states: Minas Gerais (MG), São Paulo (SP) and Rio Grande do Sul (RS) ( Table 1) , and kindly supplied by Dr. Eduardo Feichtenberger (Instituto Biológico, Unidade de Pesquisa e Desenvolvimento de Sorocaba, Sorocaba, SP -Brasil). In addition, four leaf endophytic isolates from mango, named 12M, 14M, 16M and 25M, were included in the analysis. All isolates were grown on potato dextrose (PD) medium during seven days at 28ºC and total DNA was extracted with Wizard Genomic DNA Purification kit (Promega, USA).
Characterisation of isolates by RAPD
RAPD analysis was carried out on 25 µL PCR reactions, containing 10ng of template DNA, 0.28 mM of each dNTP, 3.2 mM of MgCl2, 2U of Taq DNA polymerase and 0.45 µM of primers. Reactions were separetely prepared for amplification with primers OPA16 (5'-AGCCAGCGAA-3'),
OPC08
(5'-TGGACCGGTG-3'), OPC06 (5'-GAACGGACTC-3'), G13 (5'-CTCTCCGCCA-3'), OPP16 at 72°C with a final extension at 72°C for 5 min. DNA fragments were separeted in 1.5% agarose gels, which were stained with ethidium bromide (0.5mg/mL).
Characterisation of isolates by AFLP
AFLP analysis was performed as previously described following the protocol described in Creste et al. (7) .
Gel image analyses
The eight gels of RAPD and the two gels of AFLP were visually analyzed, where the patterns of bands were identified in different isolates constituting the fingerprints observed.
Tables containing the band positions and the presence in different isolates were used for principal components analyses (PCA) using Canoco (Canoco 4.5, Biometris, Wageningen, the Netherlands).
RESULTS
Random Amplified Polymorphic DNA
Several primers were prior tested for amplification, number of bands and informative polymorphism detection. were found in analysis with primers C06 and X12.
Considering the genetic variability of analyzed isolates, revealed by the clustering of samples by RAPD, observed in the PCA analysis (Fig. 1a) , four groups could be observed.
However, the formation of groups hardly showed correlation with the host plants from which isolates were obtained. The only exception was the clustering observed for four isolates 
Amplified Fragment Length Poplymorphism
The AFLP analysis using two sets of primers resulted in a total of 151 bands, where 121 were polymorphic among genotypes and the remaining 30 bands were monomorphic, demonstrating the efficacy of this technique in generating higher numbers of informative fingerprints when compared to RAPD.
AFLP fingerprints revealed the formation of IV groups, where correlations with isolates origins were not observed, as previous described in RAPD analysis. Also, similarly to RAPD results were observed, since the clusters observed for the AFLP analysis were maintained except for the better clustering of the cluster III, composed by the isolates 12M, 25M, LRS 37/7 and LRS 39/3 (group III) (Fig. 1b) . 
Comparative analysis of RAPD and AFLP fingerprinting
In general it is possible to state that both techniques were efficient in detecting the genetic variability of the Alternaria spp. isolates used in the present study. Comparing RAPD and AFLP techniques, although there was a difference in the number of obtained bands, the percentage of polymorphic bands were very similar, 80.13 and 83.52% in AFLP and RAPD analysis, respectively.
Data from RAPD and AFLP analyses were in accordance, with the exception of a better clustering of group III obtained by AFLP. In this study, the efficiency of RAPD and AFLP was confirmed in PCA analysis, which explained 59.6 and 57.5% of the variance for RAPD and AFLP, respectively (Fig.1) . In both analyses, the main separation, observed in the x axis, was relative to cluster I from the others clusters II, III and IV. These other clusters were separated on y axis, revealing to be responsive to a secondary component of variance. This secondary separation was more evidenced in AFLP analysis, where the cluster was more consistent for the group III, what was spread in the plotting based on RAPD analysis (Fig. 1) .
DISCUSSION
The Brazilian citrus culture presents many phytossanitary problems, including more than 50 fungal diseases (19) . In most of these cases, genetic pathogen variability studies are the first step aiming to obtain more information on the disease etiology, following by studies about control disease. 
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